Population Pharmacokinetics and Pharmacodynamics of Dobutamine in Neonates on the First Days of Life.
To describe the pharmacokinetics (PK) and concentration-related effects of dobutamine in critically ill neonates in the first days of life, using nonlinear mixed effects modelling. Dosing, plasma concentration and haemodynamic monitoring data from a dose-escalation study were analysed with a simultaneous population PK and pharmacodynamic (PD) model. Neonates receiving continuous infusion of dobutamine 5-20 μg kg-1 min-1 were included. Left ventricular ejection fraction (LVEF) and cardiac output of right and left ventricle (RVO, LVO) were measured on echocardiography; heart rate (HR), mean arterial pressure (MAP), peripheral arterial oxygen saturation and cerebral regional oxygen saturation were recorded from patient monitors. 28 neonates with median (range) gestational age of 30.4 (22.7 - 41.0) weeks and birth weight (BW) of 1618 (465 - 4380) g were included. PK data was adequately described by one-compartmental linear structural model. Dobutamine clearance (CL) was described by allometric scaling on BW with sigmoidal maturation function of postmenstrual age (PMA). The final population PK model parameter mean typical value (standard error) estimates, standardised to median BW of 1618 g, were 41.2 (44.5) l h-1 for CL and 5.29 (0.821) l for volume of distribution, which shared a common between subject variability of 29(17.2) %. The relationship between dobutamine concentration and RVO/LVEF was described by linear model, between concentration and LVO/HR/MAP/cerebral fractional tissue oxygen extraction by sigmoidal Emax model. In postnatal transitional period PK of dobutamine was described by one-compartmental linear model, CL related to BW and PMA. A concentration-response relationship with haemodynamic variables has been established.